nerochaete chrysosporium^Coprinus macror-hizus2) and Pleurotus ostreatus^has been reported. In the present paper, we report the interspecific protoplast fusion between four Pleurotus species and subsequent fruit body formation of the fusion products. The auxotrophy of the strains of Pleurotus species used is as follows: P. ostreatus lqu-14A, ileu"; P. columbinus 4f-lA, ade~; P. pulmonarius 4x-3A, lys~; P. sajor-caju 3s-1 1A, met". All these strains were monokaryotic, and the cross-incompatibility among the strains used here was described in a previous paper.4) Briefly, sexual hybridization is possible between P. ostreatus lqu-14A and P. columbinus 4f-lA, and between P. pulmonarius 4x-3A and P. sajor-caju 3s-1 1A. Protoplast formation and fusion treatment were performed according to the methods previously described.5) The methods used for the preparation of cellfree extracts, gel electrophoresis and staining for the detection of isozymes were described elsewhere.5'6) Nuclei were stained with pro-pidium iodide (Sigma) as described by Suzuki After 3 weeks incubation at 25CC, the cultures were transferred to natural light conditions at a temperature of 17°C. Basidiospores obtained from the fruit bodies were suspended and then spread on GMYagar plates to obtain approximately 100 germlings. Colonies derived from a single basidiospore were transferred to GMY slants to determine nutritional requirements.
In order to isolate the interspecific hybrids, protoplast fusion experiments were performed between four mutants of Pleurotus species. After PEG-treated protoplasts of each combination had been incubated for 2~3 weeks, prototrophic colonies that developed on MM5) containing 0.65 m mannitol were isolated and transferred to MMslants. All of the fusion products obtained on interspecific fusion between lqu-14A and 4f-lA possessed clamp connections, while in the other fusion products, lqu-14A+3s-HA, 4x-3A+3s-llA and 4f-lA+3s-llA, no clamp connections were observed, as previously described.4) Nuclear staining with propidium iodide of the mycelia of these fusion products showed they were uninucleate, as previously reported in the case of the fusion product of P. ostreatus+P. salmoneo-stramineus.5) The fusion products isolated for compatible and incompatible combinations differed from both parental strains in colony morphology, and the latter fusion products, 4f-lA+3s-llA, showed sectors spontaneously.
When the fusion products of 4f-1A+3s-llA were cultured on GMY agar plates with their parental strains, a barrage- 
15'^fc t l i^' -;^;4;/w:k. The cell-free extracts were analyzed by electrophoresis in a 7.5% polyacrylamide slab gel by the method of Davis.6) Electrophoresis was performed at 4°C and a constant voltage of 14V/cm for 6hr. After electrophoresis, the gels were incubated in the staining solutions for the detection of isozyme bands as previously described.5) Fig. 2 . Fruit Bodies of the Interspecific Fusion Products. Left: qf-16, fusion product of P. ostreatus lqu-MA+P. columbinus 4f-lA. Right: fs-1 x 3s-3, fusion product (fs-1) of P. columbinus 4f-lA+P. sajor-caju 3s-llA was crossed with a monokaryotic strain of P. sajor-caju 3s-3.
like phenomenon was observed at the contact zone between the fusion products and 3s-1 1A, and a brown-zone line was formed between the fusion products and 4f-lA without exception.
To rule out the possibility that the prototrophic fusion products arose as a result of contamination, the isozyme patterns of esterase (EST), acid phosphatase (ACP) and succinate dehydrogenase (SDH) of the fusion products were compared with those of the parental strains. The results are shown in Fig.  1 . The EST isozyme patterns of the fusion products of lqu-14A+4f-lA showed bands common to botji of the parental strains, apparently indicating that they are interspecific hybrids, although no major differences among the parental strains and their fusion products were observed in the ACPand SDHisozymes.
On the contrary, the EST, ACP and SDH isozymes of the fusion products of lqu-14A+3s-llA, 4x-3A+3s-llA and 4f-lA+3s-1 1A showed either patterns similar or identical to the other parental strain, 3s-llA, except that the fusion products of 4x-3A+3s-llA and 4f-lA+3s-llA were different from both of the parental strains in the ACP patterns (data not shown).
The auxotrophic mutants used as parents are unable to form fruit bodies. The interspecific fusion products of lqu-14A+4f-lA formed fruit bodies on the sawdust medium ( Fig. 2) . On the other hand, the fusion products of the other three combinations, lqu-14A+3s-llA, 4x-3A+3s-llA and 4f-lA+3s-1 1A, did not develop fruit bodies. However, it should be noted that the fusion products of 4f-lA-h3s-llA formed fruit bodies when they were cultured together with a monokaryotic strain derived from P. sajor-caju 3s. Fruit bodies produced by these fusion products were almost invariably abnormal in morphology, although the fruit bodies yielded viable basidiospores (germination, more than 85%). As shown in Table I , random basidiospore isolates obtained from fruit bodies of the fusion product, qf-16 (lqu-14A+4f-lA), were analyzed for auxotrophy. Forty-four out of 103 isolates were of the parental types, ileu" and ade", and the remaining 59 isolates were of recombinant types, ileu"ade" and prototrophy. This clearly demonstrated that the interspecific hybridization between P. ostreatus and P. columbinus occurred through protoplast fusion. Meanwhile, the fusion product, fs-1 (4f-lA+3s-llA), was crossed with a monokaryotic strain, 3s-3, derived from a dikaryon of P. sajor-caju 3s, and then random basidiospore progenies were checked for auxotrophy. Seventy-two out of 98 isolates obtained from the cross between these two prototrophs, fs-1 and 3s-3, were prototrophs, and the remaining 26 isolates were all met", as was the mutant of 3s-llA. This indi- Table I . Segregation for Auxotrophic Markers in Basidiospore Isolates from Fruit Bodies of the Interspecific Fusion Products a Fruit bodies ofqf-16 and fs-1 x3s-3 were the same as in Fig. 2 . b 3s-3, wild-type monokaryon derived from the dikaryon of P. sajor-caju 3s. See the text for auxotrophy of the parental strains.
cated that the fusion product, fs-1, arose as a result of protoplast fusion, and also suggested that the fusion product was allodiploid or aneuploid.
